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(54) DOUBLE LAYERED MEMBRANE-FORMING CATIONIC 
ELECTRODEPOSITION COATING COMPOSITION 

(57)Abstract: 

PURPOSE: To obtain a cationic electrodeposition coating composition capable of 
separating into two layers so as to form a layer rich in an epoxy-based cationic resin 
excellent in corrosion resistance to the side of a metal substrate and another layer rich in 
an acryl-based cationic resin excellent in weather resistance to the surface side. 
CONSTITUTION: This double layered membrane forming cationic electrodeposition 
coating composition is obtained by dispersing (a) an amine modified epoxy-based 
cationic resin, (b) a self cross-linking acryl-based cationic resin having 100-200 hydroxyl 
value obtained by adding a half blocked diisocyanate to a cationic acrylic resin having a 
lower solubility parameter by at least 0.5 than that of the amine modified epoxy-based 
cationic resin, and (c) a blocked polyisocyanate curing agent into an aqueous medium 
containing a neutralizing agent. 



CLAIMS 



[Claim(s)] 

[Claim 1] (a) Amine denaturation epoxy system cation resin, A half block diisocyanate 
compound is added to the cationic acrylic resin which has a low soluble parameter, (b) — 
said amine denaturation epoxy system cation resin — at least 0.5 The self-cross-linking 
acrylic cation resin of the hydroxyl value 100-200 which introduced the block isocyanate 
radical, And the cation electrodeposition paint constituent which comes to distribute (c) 
block poly isocyanate curing agent in the aquosity medium containing a neutralizer, and 
is characterized by the solid content weight ratios of the aforementioned (a) component 
and the (b) component being 80:20-30:70. 

[Claim 2] The aforementioned (b) component is installation of the amino group by the 
ring breakage of the oxirane ring according to the (i) amine to oxirane ring content 
acrylic resin, and (ii). Constituent of claim 1 which is self-cross-linking acrylic cation 
resin obtained by introducing the block isocyanate radical by the addition reaction with a 
half block isocyanate compound in order of arbitration. 

[Claim 3] The aforementioned (b) component is the constituent of claim 1 which is self- 
cross-linking acrylic cation resin which adds a block isocyanate radical to the acrylic 
resin containing an amino-group content acrylic monomer and a hydroxyl content acrylic 
monomer by the reaction with a half block isocyanate compound, and is obtained. 
[Claim 4] Claim 1 which is by 10 thru/or 100 weight ****** by making per sum total 
solid content 100 weight section of the aforementioned (a) component and the (b) 
component, and the (c) component into solid content thru/or one constituent of 3. 
[Claim 5] The method of application characterized by painting a solvent form coating, 
powder coatings, or a water paint for claim 1 thru/or one electrodeposition paint 
constituent of 4 on [ paint and after carrying out printing ] it, and baking on a coated 
object. 

[Claim 6] The method of application characterized by painting a solvent form coating, 
powder coatings, or a water paint by the wet-on sentiment on it, and burning the whole to 
coincidence after painting claim 1 thru/or one electrodeposition paint constituent of 4 to a 
coated object. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] Background this invention of this invention relates to a cation electrodeposition 
paint constituent, especially the cation electrodeposition paint constituent excellent in 
corrosion resistance and weatherability. 

[0002] Since an amine modified epoxy resin, amine denaturation acrylic resin, etc. are 
known, among those an amine modified epoxy resin is excellent in corrosion resistance 
as base resin used for a cation electrodeposition paint and amine denaturation acrylic 



resin is excellent in weatherability, according to the application as which these engine 
performance is required, it is used properly. Since the base resin which was 
independently excellent in both engine performance was not known, there was no other 
way but an epoxy system and acrylic to cation use [ as which both corrosion resistance 
and weatherability are required ] them. However, the corrosion resistance of a blend 
system and weatherability uniform with a natural thing are less than the case where epoxy 
system cation resin and acrylic cation resin are used independently, respectively. 
[0003] Then, the blend constituent divided into a bilayer is proposed so that the layer 
which is rich in the epoxy system cation resin which was excellent in corrosion resistance 
at the metal base side at the time of with electropainting afterbaking may be formed and 
the layer which is rich in the acrylic cation resin which was excellent in weatherability at 
the front- face side may be formed. Such epoxy / an acrylic blend system cation 
electrodeposition paint constituent are indicated by the following precedence reference. 
[0004] JP,62-174277,A JP,63-51470,A JP,2-33069,A JP,2-160876,A [0005] The acrylic 
cation resin blended with epoxy system cation resin in these advanced technology is 
nonself cross-linking or nonionic. Since these blend systems construct a bridge and are 
hardened by the block poly isocyanate which shifts to the layer which is rich in an epoxy 
resin mostly relatively when it separates into a bilayer, if acrylic resin is not self-cross- 
linking, the crosslinking density of the layer which is rich in acrylic resin will tend to 
become dissatisfied. Therefore, when a solvent mold coating is finished on an 
electrodeposted paint film, an electrodeposted paint film is invaded by the solvent 
contained in top coat, and paint finishing which has the outstanding appearance is not 
acquired. 

[0006] If it is in the system which blended nonionic acrylic resin, since acrylic resin itself 
does not have a charge, sufficient amount to obtain satisfactory weatherability cannot be 
blended. 

[0007] Generally, since these epoxy / acrylic blend system cation electrodeposition paint 
is used for two quart finishing to which direct finishing coat is given mainly on the under 
coat of an electrodeposition paint layer, its adhesion with finishing coat is important. 
However, the adhesion of the engine.performance divided into the bilayer to which a 
blend is rich in each component, and the finishing coat of the surface layer which is rich 
in the separated acrylic component can be easily incompatible. As for the epoxy / acrylic 
blend system of the advanced technology, neither has solved this problem. 
[0008] The indication of this invention, therefore the technical problem of this invention 
are canceling thru/or mitigating the fault of the epoxy / acrylic blend system cation 
electrodeposition paint constituent by the advanced technology. 

[0009] For this reason, this invention offers the cation electrodeposition paint constituent 
which comes to distribute (a) amine denaturation epoxy system cation resin, (b) self- 
cross-linking acrylic cation resin, and (c) block poly isocyanate curing agent in the 
aquosity medium containing a neutralizer. According to this invention, said self-cross- 
linking acrylic cation resin can be obtained by introducing a block isocyanate radical by 
the addition reaction with a half block diisocyanate compound to cationic acrylic resin. 
[0010] the cationic acrylic resin which is start resin of the (b) component according to 
this invention - the epoxy system cation resin of the aforementioned (a) component - at 
least 0.5 - it has a soluble 0.5 - 2.0 low parameter (SP) value preferably. The engine 
performance which this divides into the bilayer to which the blend system of the (a) 



component and the (b) component is rich in each component increases. 
[001 1] Furthermore, according to this invention, the resin of the aforementioned (b) 
component has the hydroxyl value of 100-200. Thereby, the adhesion to the top coat of 
the engine performance divided into the bilayer to which a paint film is rich in the (a) 
component and the (b) component, and the surface layer which is rich in the separated (b) 
component becomes compatible. It is useful to furthermore the comparatively high 
hydroxyl value of this resin raising the crosslinking density of the surface layer which 
offers the point with a block poly isocyanate curing agent constructing a bridge, and is 
rich in the (b) component combining grant of self-cross-linking. 
[0012] The constituent of this invention is a solid content weight ratio, and contains the 
epoxy system cation resin of the (a) component, and the self-cross-linking acrylic cation 
resin of the (b) component at a rate of the former 80 - the 30-pair latters 20-70. Whenever 
[ sufficient hardening / to which this means that it is possible to blend the (b) component 
at a rate in which the (b) component itself has a charge required for electrodeposition, and 
weatherability is satisfied since it is self-cross-linking, and an appearance does not fall by 
finishing in that case ] is obtained. 

[0013] (Explanation a) component amine denaturation epoxy system cation resin of a 
desirable embodiment is common knowledge in the field of a cation electrodeposition 
paint. Generally, these carry out ring breakage of the epoxy ring of resin which has two 
or more epoxy groups to intramolecular by the reaction with the 1st class amine, 
secondary amine, or tertiary amine acid chloride, and are manufactured. The example of a 
type of start resin is a polyphenol poly glycidyl ether mold epoxy resin which is a 
resultant with the epichlorohydrin of polycyclic type phenolic compounds, such as 
bisphenol A, Bisphenol F, Bisphenol S, a phenol novolak, and a cresol novolak. 
[0014] Before the ring opening reaction of the epoxy ring by the amine, using the 
polyester polyol of two organic functions, polyether polyol, bisphenols, 2 basicity 
carboxylic acid, etc., chain extension of the start resin can be carried out, and it can be 
used. Moreover, after making a reaction with the bis-urethane obtained by blocking a 
diisocyanate compound, direct, or it with lower alcohol, such as a methanol and ethanol, 
generate an oxazolidone ring content epoxy resin, you may make it react with amines. 
Refer to these people's JP,5-306327,A. Moreover, a mono-hydroxy compound like 2- 
ethylhexanol, nonyl phenol, the ethylene glycol mono-2-ethylhexyl ether, and the 
propylene glycol mono— 2-ethylhexyl ether can also be added and used for start resin to 
some epoxy rings before a reaction with an amine for the purpose of accommodation of 
molecular weight or the amine equivalent, the improvement of heat flow nature, etc. 
[0015] Next, the starting material containing the resin which denaturalized with chain 
extension and/or a mono-hydroxy compound carries out ring breakage of the epoxy ring 
by the reaction with an amine, and the amino group is introduced. The example of the 
amine which can be used is the 1st class, such as a butylamine, an octyl amine, 
diethylamine, dibutyl amine, a methylbutyl amine, monoethanolamine, diethanolamine, 
N-methylethanol amine, triethylamine acid chloride, and N,N-dimethylethanolamine acid 
chloride, the 2nd class, or tertiary amine acid chloride. The 1st class amino-group content 
secondary amine of a ketimine block like aminoethylethanolamine methyl isobutyl 
ketimine is also often used. These amines must be made to react with the equivalent at 
least to an epoxy ring so that ring breakage of all of the epoxy rings which remain may be 
carried out. 



[0016] (b) Component cationic acrylic resin can be built according to the ring-opening 
addition reaction of the acrylic copolymer and amine which contain two or more oxirane 
ring and two or more hydroxy groups in intramolecular. Such an acrylic polymer is 
obtained by copolymerizing the addition reaction product of the 2-hydroxyethyl (meta) 
acrylate and the caprolactone which are known as 2-hydroxypropyl (meta) acrylate, (i) 
glycidyl (meta) acrylate, and (ii) hydroxyl content acrylic monomer, for example, 2- 
hydroxyethyl (meta) acrylate, the plaque eel FA, and FM series, other (iii) acrylic, and/or 
a non-acrylic monomer. Other acrylic and the example of a non-acrylic monomer Methyl 
(meta) acrylate, ethyl (meta) acrylate, n-propyl (meta) acrylate, Isopropyl (meta) acrylate, 
n-butyl (meta) acrylate, Isobutyl (meta) acrylate, t-butyl (meta) acrylate, They are 
cyclohexyl (meta) acrylate, 2-ethylhexyl (meta) acrylate, lauryl (meta) acrylate, styrene, 
vinyltoluene, alpha methyl styrene, acrylonitrile (meta), acrylamide (meta), vinyl acetate, 
etc. 

[0017] This oxy-ring content acrylic resin carries out ring breakage of the oxirane ring of 
an epoxy resin by the amine, completely the same with introducing a cationic radical and 
manufacturing the (a) component, by the reaction with the 1st class amine, secondary 
amine, or tertiary amine acid chloride, can carry out ring breakage of all of those oxirane 
rings, and can use them as cationic acrylic resin. 

[0018] Direct cationic acrylic resin can be built by copolymerizing the acrylic monomer 
which has an amino group with other monomers as other approaches. In this case, amino- 
group content acrylic monomers, such as N and N-dimethylaminoethyl (meta) acrylate, 
N, and N-G t-butylamino ethyl (meta) acrylate, are used instead of the glycidyl (meta) 
acrylate previously used for manufacture of oxirane ring content acrylic resin, and 
cationic acrylic resin is directly obtained by copolymerizing this with a hydroxyl content 
acrylic monomer and other acrylic, and/or a non-acrylic monomer. 
[0019] As for cationic acrylic resin, the number average molecular weight of a polymer is 
obtained 1,000-20,000, and by copolymerizing said monomer with a conventional 
method so that it may become within the limits of 2,000-10,000 preferably. 
[0020] cationic acrylic resin — SP value of the (a) component ~ at least 0.5 ~ desirable — 
0.5-2.0 - it must have low SP value. SP value of a copolymer can be calculated by count 
based on SP value of the homopolymer of a configuration monomer, and the weight 
fraction of each configuration monomer in monomer mixture. Therefore, if SP value of 
the (a) component to be used is got to know by observation, it is possible to design the 
cationic acrylic resin which has desired SP value. SP value is an index which shows the 
polarity of resin, for example, can be measured using water and the turbidimetry by 
hexane titration. What is necessary is for the carbon number of alkyl groups, such as a 
monomer with SP value of a homopolymer low as a copolymerization monomer, for 
example, t-butyl (meta) acrylate, 2-ethylhexyl (meta) acrylate, lauryl (meta) acrylate, and 
stearyl (meta) acrylate, to use four or more alkyl (meta) acrylate, and just to design SP 
value of resin in the request range, since it is necessary to design this resin so that it may 
have low SP value relatively, in order for the constituent of this invention to separate into 
a bilayer — SP value of this resin — SP value of the (a) component — at least 0.5 ~ it must 
be low. However, since finishing adhesion will also fall if the difference of SP value is 
not much large, as for the difference, it is desirable not to surpass 2.0. 
[0021] As for the cationic acrylic resin obtained in this way, a block isocyanate radical is 
introduced by the addition reaction with a half block diisocyanate compound. Half block 



diisocyanate blocks one isocyanate radical of a diisocyanate compound by the well- 
known block agent. As a diisocyanate compound, aliphatic series and alicycle group 
diisocyanate, such as aromatic series diisocyanate [, such as - diphenylmethane 
diisocyanate (MDI) and xylylene diisocyanate (XDI), ], hexamethylene di-isocyanate 
(HMDI), isophorone diisocyanate (IPDI), and tolylene diisocyanate (TDI), 4, and 4 '4, 4'- 
methylenebis (cyclohexyl isocyanate) and trimethyl hexamethylene di-isocyanate, can be 
used. 

[0022] The block agent which can be used is well known for this field, and has lactams [, 
such as an oxime; caprolactam, ], such as phenols; dimethyl ketoxime, such as fatty 
alcohol; phenols, such as n-butanol, 2-ethylhexanol, ethylene glycol monobutyl ether, and 
a cyclohexanol, a nitrophenol, cresol, and nonyl phenol, methylethyl ketoxime, and 
methyl isobutyl ketoxime. Even if there is little half block diisocyanate per cationic 
acrylic resin 1 molecule, it is made to add one molecule. 

[0023] When leaving the oxirane ring content acrylic resin described previously and 
manufacturing the (b) component, installation of a cationic radical and installation of a 
block isocyanate radical can introduce a block isocyanate radical into a reverse order, i.e., 
the point, and can also introduce a cationic radical after that. 

[0024] (b) The range of a component of hydroxyl value must be 100-200. Count can 
design this beforehand from the weight fraction of the hydroxyl content monomer in 
monomer mixture. If hydroxyl value does not arrive at this range, and finishing adhesion 
is dissatisfied and exceeds this range on the contrary, a water resisting property will 
become dissatisfied. 

[0025] In a cation electrodeposition paint constituent including the epoxy / acrylic cation 
resin blend by the advanced technology quoted previously, the cationic acrylic resin 
which introduced the cationic radical and added half block isocyanate is not blended. 
Since the (b) component of this invention is self-cross-linking, and hardening of the 
acrylic resin surface layer after separating into a bilayer is performed to satisfaction and it 
has a charge required for electrodeposition in itself, it becomes possible to blend at a high 
rate from which satisfactory weatherability is obtained. 

[0026] (c) In the component coating field, the block poly cyanate compound is widely 
used as an external cross linking agent. These block a poly isocyanate compound of three 
or more organic functions not only like the diisocyanate compound previously described 
about the half block isocyanate compound but those trimethylol propane adducts and a 
trimer by the well-known block agent described previously. However, unlike half block 
diisocyanate, all isocyanate radicals must be blocked. 

[0027] The coating constituent of coating constituent this invention is good to include the 
(a) component and the (b) component at a rate of 80:20 thru/or 30:70 by the solid content 
weight ratio. The good balance of corrosion resistance and weatherability is attained in 
this range. The (a) component and the (b) component may be distributed or emulsified in 
the aquosity medium which contains a neutralizer separately with the (c) component, and 
coating-ization may blend them after that, or may distribute or emulsify them in the 
aquosity medium which contains a neutralizer for the (a) component, the (b) component, 
and the (c) component at coincidence. 

[0028] Neutralizers are an inorganic acid or organic acids, such as a hydrochloric acid, a 
nitric acid, a phosphoric acid, a formic acid, an acetic acid, a lactic acid, sulfamic acid, 
and an acetyl glycine. An aquosity medium is the mixture of water, water, and an organic 



solvent. As an example of the solvent which can be used, hydrocarbons (for example, a 
xylene or toluene) alcohols (for example, methyl alcohol and n-butyl alcohol --) 
Isopropyl alcohol, 2-ethylhexyl alcohol, ethylene glycol, propylene glycol and ether (for 
example, ethylene glycol monoethyl ether — ) Ethylene glycol monobutyl ether, the 
ethylene glycol mono-hexyl ether, The propylene glycol monoethyl ether, 3-methyl-3- 
methoxybutanol, Diethylene glycol monoethyl ether, the diethylene-glycol monobutyl 
ether, ketones (for example, methyl isobutyl ketone, a cyclohexanone, and an isophorone 
-) An acetylacetone, ester (for example, ethylene glycol monoethyl ether acetate, 
ethylene-glycol-monobutyl-ether acetate), or those mixture are mentioned. 
[0029] If the amount of a block poly isocyanate curing agent is not enough to give a good 
hardening paint film in response to the time of hardening with the functional group of the 
hydroxyl in resin, it will not become, but generally per [ 10 ] sum total solid content 100 
weight section of the (a) component and the (b) component - the 100 weight sections are 
used. The amount of a neutralizer is an amount which is sufficient for neutralizing [ of 
the amino group in resin ] 30 - 60% preferably at least 20%. 

[0030] A coating can include an urethane cleavage catalyst like dibutyltin dilaurate and 
acetic-acid tin. 0.1 - 5% of the weight of the block poly isocyanate curing agent of the 
amount is usual. 

[0031] A coating can contain additives for coatings of common use, such as a surfactant 
besides extenders, such as rust preventive pigments, such as color pigments, such as a 
titanium dioxide, carbon black, and red ocher, a basic lead silicate, and 
molybdophosphoric acid aluminum, a kaolin, clay, and talc, an antioxidant, and an 
ultraviolet ray absorbent, further. 

[0032] Electrodeposition adjusts the nonvolatile matter of a coating to about 15 - 25%, 
uses a coated object as cathode, on condition that 15-35 degrees C of bath temperature, 
and the load electrical potential differences 100-400V, 10-50 micrometers of desiccation 
thickness, can be preferably electrodeposited in 20-40 micrometers, and can be 
performed 100-200 degrees C after that by baking for 10 - 30 minutes at 140-180 degrees 
C preferably. Two quart finishing excellent in adhesion and an appearance is acquired by 
finishing on an electrodeposted paint film after that, and baking with a conventional 
method. Although this approach is the two quart 2 BEKU method of application, the two 
quart 1 BEKU method of application which paints top coat by the wet-on sentiment on 
the electrodeposted paint film in front of printing, and burns both to coincidence is also 
possible. 

[0033] The amino plast hardening mold coating which can use the usual top coat as top 
coat, for example, consists of combination of acrylic resin, an alkyd resin or polyester 
resin, and melamine resin, an acid-epoxy hardening mold coating, a 1 liquid type 
.urethane coating, a silanol hardening mold coating, etc. are used. Any of a solvent form, 
an aquosity form, or a fine-particles form are sufficient as the gestalt of a coating. 
Moreover, before painting top coat, the coating for giving the chipping-proof engine 
performance etc. if needed may be painted beforehand. 

[0034] The example of manufacture, an example, and the example of a comparison 
illustrate this invention to below. Unless the section and % mention specially in these, it 
is based on weight criteria. 

[0035] The methyl-isobutyl-ketone 187.2 section and the hexamethylene di-isocyanate 
168 section were taught to 5 opening flask equipped with example of manufacture 1 



reflux condenser, the agitator, and the dropping funnel, and heating maintenance was 
carried out under nitrogen-gas-atmosphere mind at 50 degrees C. Added the dibutyltin 
dilaurate 0.5 section to this, the methylethyl ketoxime 113.1 section was dropped over 
about 30 minutes from the dropping funnel, and it was made to react at this temperature 
after dropping termination for about 1 hour, and cooled, and the half block diisocyanate 
solution of the NCO equivalent 402 was obtained. 60% [0036] of solid content The hexa 
methine diisocyanate trimer (coronate EH) 199.1 section and the methyl-isobutyl-ketone 
31.6 section were taught to 5 opening flask equipped with example of manufacture 2 
reflux condenser, an agitator, a dropping funnel, and nitrogen installation tubing, and 
heating maintenance was carried out under nitrogen-gas-atmosphere mind at 40 degrees 
C. The dibutyltin dilaurate 0.2 section is added to this, and the methylethyl ketoxime 87.0 
section is further dropped at it over [ dropping funnel ] 2 hours, and it was made to react 
at 70 degrees C until the peak of an isocyanate radical disappeared by the IR spectrum 
after dropping termination. The after [ reaction termination ] methyl-isobutyl-ketone 38.1 
section and the butanol 1 .6 section were added, it cooled, and the block poly isocyanate 
curing agent of 80% of solid content was obtained. 

[0037] The methyl-isobutyl-ketone 56.3 section is taught to 5 opening flask equipped 
with example of manufacture 3 reflux condenser, an agitator, a dropping funnel, and 
nitrogen installation tubing, and heating maintenance is carried out under nitrogen-gas- 
atmosphere mind at 1 15 degrees C. The mixture of the glycidyl methacrylate 16.0 
section, the 2-hydroxyethyl methacrylate 4.2 section, the 2-hydroxypropyl methacrylate 
14.8 section, the n-butyl methacrylate 58.1 section, the t-butyl methacrylate 6.9 section, 
and the t-butyl peroctoate 4.0 section was dropped at this over 3 hours from the dropping 
funnel. It held at 1 15 degrees C after dropping termination for about 1 hour, and the t- 
butyl peroctoate 0.5 section was dropped, it held at 1 15 degrees C for about 30 minutes, 
and the resin solution of 65% of solid content was obtained. Number average molecular 
weight 6000 (Mn) [0038] Added the N-methylethanol amine 8.5 section to this after 
cooling, it was made to react at 120 degrees C under nitrogen-gas-atmosphere mind for 2 
hours, and the amine addition acrylic resin solution of about 67% of solid content was 
obtained. 

[0039] Next, this solution is cooled to 70 degrees C, and the dibutyltin dilaurate 0.1 
section is added, by making the half block diisocyanate solution of the example 1 of 
manufacture into solid content, from a 10.3 section dropping funnel, it applies for about 
30 minutes and is dropped, and it was made to react until the peak of an isocyanate 
radical made it disappear by the IR spectrum. 

[0040] This solution was held at 60 degrees C, after adding the block poly cyanate curing 
agent 21.7 section (solid content) of the example 2 of manufacture and mixing, it held at 
50 degrees C under nitrogen-gas-atmosphere mind for 30 minutes, and the acetic-acid 2.6 
section was added, and it neutralized, it diluted with deionized water slowly, and the 
acrylic emulsion A of 30% of solid content was obtained. Hydroxyl value 157 mgKOH/g 
solid content, the SP value 10.3 of cationic acrylic resin [0041] Like the example 3 of 
example of manufacture 4 manufacture, the polymerization of the glycidyl methacrylate 
10.0 section, the 2-hydroxypropyi methacrylate 18.0 section, the lauryl methacrylate 56.8 
section, and the styrene 15.2 section was carried out, and number average molecular 
weight 6000 and the resin solution of 65% of solid content were obtained. 
[0042] This resin was made to react with the N-methylethanol amine 5.3 section like the 



example 3 of manufacture, the half block diisocyanate solid content 15.1 section of the 
example 1 of manufacture was added further, and it mixed with the curing agent of the 
example 2 of manufacture, it diluted with the deionized water after neutralization with the 
acetic acid, and the acrylic emulsion B of 30% of solid content was obtained. Hydroxyl 
value 107 mgKOH/g solid content, the SP value 9.2 of cationic acrylic resin [0043] The 
acrylic emulsion C of 30% of solid content was obtained like the example 3 of 
manufacture except having changed into the 30.2 sections in the example 3 of example of 
manufacture 5 manufacture by making the amount of addition of the half block 
diisocyanate of the example 1 of manufacture into solid content. Hydroxyl value 121 
mgKOH/g solid content [0044] The methyl-isobutyl-ketone 50 section is taught to 5 
opening flask equipped with example of manufacture 6 reflux condenser, an agitator, and 
nitrogen installation tubing, and heating maintenance is carried out under nitrogen-gas- 
atmosphere mind at 1 15 degrees C. The mixture of the 2-hydroxyethyl methacrylate 20.0 
section, 2-hydroxypropyl methacrylate 21.3 section, 2-ethylhexyl methacrylate 19.1 
section, N, and N-dimethylaminoethyl methacrylate 15.0 section, the lauryl methacrylate 
24.9 section, and the t-butyl peroctoate 4.0 section was dropped at this over 3 hours from 
the dropping funnel, it held at 1 15 degrees C after dropping termination for about 1 hour, 
the t-butyl peroctoate 0.5 section was dropped, it held at 1 15 degrees C for about 30 
minutes, and the resin solution of 65% of solid content was obtained. Number average 
molecular weight 6000, the SP value 10.9 [0045] This resin was made to react like the 
example 3 of manufacture with the half block diisocyanate solid content 10.3 section of 
the example 1 of manufacture, and it mixed with the curing agent of the example 2 of 
manufacture, and diluted with the deionized water after neutralization with the acetic 
acid, and the acrylic emulsion D of 30% of solid content was obtained. Hydroxyl value 
140 mgKOH/g solid content [0046] The example 7 (emulsion for the examples of a 
comparison) of manufacture 

Like the example 3 of manufacture, the polymerization of the glycidyl methacrylate 10.0 
section, the 2-hydroxyethyl methacrylate 7.0 section, the methyl methacrylate 36.5 
section, and the n-butyl acrylate 46.5 section was carried out, and number average 
molecular weight 6000 and the resin solution of 65% of solid content were obtained. 
[0047] Added the N-methylethanol amine 5.3 section to this resin, and it was made to 
react with the half block diisocyanate solid content 10.3 section like the example 3 of 
manufacture, mixed with the curing agent of the example 2 of manufacture, and diluted 
with the acetic acid with the water after neutralization, and the acrylic emulsion E of 30% 
of solid content was obtained. Hydroxyl value 82 mgKOH/g solid content, the SP value 
10.4 of cationic acrylic resin [0048] The example 8 (emulsion for the examples of a 
comparison) of manufacture 

Like the example 3 of manufacture, the polymerization of the glycidyl methacrylate 10.0 
section, the 2-hydroxyethyl acrylate 12.0 section, the methyl acrylate 9.9 section, the 
methyl methacrylate 47.2 section, and the ethyl acrylate 20.9 section was carried out, and 
number average molecular weight 6000 and the resin solution of 65% of solid content 
were obtained. 

[0049] It mixed with the curing agent of the example 2 of manufacture like the example 3 
of manufacture, without having added the dibutyl amine 9.1 section to this solution, and 
adding half block diisocyanate, and diluted with the acetic acid with the water after 
neutralization, and the acrylic emulsion F of 30% of solid content was obtained. 



Hydroxyl value 86 mg/KOH/g solid content, the SP value 1 1.2 of cationic acrylic resin 
[0050] The example 9 (emulsion for the examples of a comparison) of manufacture 
In the example 3 of manufacture, the acrylic emulsion G of 30% of solid content was 
manufactured like the example 3 of manufacture except for not adding half block 
diisocyanate. Hydroxyl value 179 mgKOH/g solid content [0051] The hexamethylene di- 
isocyanate 840 section, the methyl-isobutyl-ketone 609 section, and the dibutyltin 
dilaurate 0.9 section were taught to 5 opening flask equipped with example of 
manufacture 10 reflux condenser, an agitator, a dropping funnel, and nitrogen installation 
tubing, and the temperature up was carried out to 50 degrees C, and the trimethylol 
propane 223.5 section was maintained to this so that an internal temperature might not 
surpass 60 degrees C, and it was gradually dropped at it. Subsequently, it maintained and 
the methylethyl ketoxime 435 section was dropped so that an internal temperature might 
not surpass 70 degrees C. It held at 70 degrees C for 1 hour until the peak of an 
isocyanate radical disappeared by the IR spectrum after dropping termination, and the 
butanol 32 section was added, it cooled, and the block isocyanate curing agent was 
prepared. 70% [0052] of solid content The bisphenol mold epoxy resin (EPITOTO YD[ 
by Tohto Kasei Co., Ltd. ]- 014) 950 section of weight per epoxy equivalent 950 and the 
methyl-isobutyl-ketone (MIBK) 237.5 section were taught, and it warmed at 100 degrees 
C, and was made to dissolve in the same reaction container completely independently. 
Added the 73%MEBK solution 73.4 section of diethylenetriamine MIBK diketimine, and 
the N-methylethanol amine 60.1 section to this, it was made to react at 1 15 degrees C for 
1 hour, and the cationic epoxy resin solution was manufactured. 80.5% of resin solid 
content, the SP value 11.4 [0053] This cationic epoxy resin solution 832.3 section, the 
block poly isocyanate curing agent solution 471 .4 section obtained in the top, and the n- 
hexyl cellosolve 65.0 section were mixed, after neutralizing in the glacial-acetic-acid 18.5 
section, it diluted with the 1737.deionized water 8 section slowly, and the organic solvent 
was removed under reduced pressure, and solid content 36.0% of epoxy emulsion was 
obtained. 

[0054] The example 1 1 (pigment-content powder paste) of manufacture 

1) Preparation of the fourth class-ized agent Component Weight section Formation of the 
amount 2-ethylhexanol half block of solid content 320.0 304TDI (inside of MIBK) 
Dimethylethanolamine 87.2 87.2 lactic-acid water solutions 117.6 88.2 ethylene glycol 
monobutyl ether 39.2 — [0055] According to the above-mentioned presentation, the 2- 
ethylhexanol half block-ization TDI was added to dimethylethanolamine at the room 
temperature using the suitable reaction container. Mixture generated heat and stirred this 
at 80 degrees C for 1 hour. The following **** and a lactic acid were prepared, 
abbreviation half time amount stirring of the reaction mixture was further carried out for 
butyl cellosolve at 65 degrees C, and the fourth class-ized agent was obtained. 

[0056] 

2) Preparation of the varnish for pigment-content powder Component Weight section 
Amount Epon 8291 of solid content 710.0 681.2 bisphenol A 289.6 Formation of a 
289.62-ethyl hexanol half block 406.4 386.1TDI (inside of MIBK) 

The fourth class-ized agent of 1) 496.3 421.9 deionized water 71.2 ethylene glycol 
monobutyl ether 1584.1 — 1 The bisphenol A mold epoxy resin, weight per epoxy 
equivalent 193-203, product made from the ShellChemical company [0057] According to 
the above-mentioned presentation, EPON829 and bisphenol A were taught to the suitable 



reaction container, and it heated to 150-160 degrees C under nitrogen-gas-atmosphere 
mind. Initial exothermic reaction occurred. The reaction mixture was made to react at 
150-160 degrees C for about 1 hour, and, subsequently the 2-ethylhexanol half block- 
ization TDI was added to 120 degrees C after cooling. The reaction mixture was kept at 
1 10-120 degrees C for about 1 hour, and, subsequently butyl cellosolve was added. 
Subsequently, it cooled and equalized at 85-95 degrees C, and the fourth class-ized agent 
of further 1 was added. Mixture was held at 85-95 degrees C until the acid number was 
set to 1, and the varnish for pigment-content powder was obtained. 50% [0058] of resin 
solid content 3) It is SANDOGURAINDOMERU and the component mixture below a 
pigment-content powder paste was distributed, it ground until it became the grain size of 
lOmicro or less, and the pigment-content powder paste was obtained. 
[0059] 

Component Weight section Varnish for pigment-content powder 30.0 (solid content 15.0) 

Deionized water 75.4 carbon black 1.8 kaolins 20.0 lead silicates 6.0 titanium dioxides 

72.2 [0060] Acrylic emulsion A-G of examples 1-6 and the example 1 of a comparison - 

the examples 3-9 of 3 manufactures and the epoxy emulsion of the example 10 of 

manufacture were mixed at a rate shown in Table 1, deionized water was added, and the 

cation electrodeposition paint of about 20% of solid content was obtained. It was 

electrodeposited for 3 minutes by 200 volts so that it might become about 20 micrometers 

of desiccation thickness to the cold rolled sheet steel which carried out phosphoric-acid 

zinc processing of each coating, and it burned for 20 minutes at 180 degrees C after 

rinsing, the engine performance of a hardening paint film was evaluated, and the result 

shown in Table 2 was obtained. 

[0061] 
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[0062] 
[Table 2] 
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[0063] 1) Number of addition 4 color card of the half block isocyanate radical per resin 
solid content weight ratio 3 cationic acrylic resin 1 molecule in each emulsion except 
resin solid content weight ratio 2 curing agent in each emulsion containing a curing agent 
was attached in the sunshine weatherometer, 60-degree gross after a 400-hour exposure 
was measured, and it asked for the retention of an initial 60-degree gross. 

5) Put in the cross cut which reaches a base with a knife with a color card, and it is JIS. 
The maximum width of the exfoliation section which performed the salt spray test (5% 
brine, 55 degrees C) for 240 hours according to K5400, and exfoliated from cut section 
both sides with adhesive tape. 

6) Spray painting of the alkyd system top coat (ORUGA selection silver by Nippon Paint 
Co., Ltd.) was carried out to 25-30 micrometers of desiccation thickness on the hardening 
electrodeposition paint film of about 20 micrometers of thickness, 100 lmmxlmm grids 
were made to the paint film which burns for 140 degree-Cx 20 minutes, and is obtained, 
adhesive tape was adhered to the front face, and the number of the grids which remained 
in the painted surface after exfoliating rapidly was recorded. 

7) 10 round-trip ****** and the appearance after desiccation were evaluated for the paint 
film with the gauze into which methyl isobutyl ketone was infiltrated. 

O : - with no change x: white dotage ~ after painting the metallic base coating (06 by 
Nippon Paint Co., Ltd. silver), and the clear coating and being burned on the hardening 
electrodeposition paint film of about 20 micrometers of 8 remarkable thickness, map 
visibility was measured with the measuring instrument (HA-NSIC by Suga Tester 
incorporated company) whenever [ pocket type map elucidation ]. Iron, and steel Vol.77, 
No.7, 1075 -1086 (1991) reference. 
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